Conclusions: 1. Detectable contrast peak by CEUS was associated with lower KOOS indices 2. Detectable arrival time correlated with number of synovial blood vessels 3. In some patients CEUS and PDU can offer discrepant results. Further investigation is needed in cases of longer AT (> 30 sec) when CEUS might be more informative than PDU in detection of low blood flow 4. Using CEUS and performing time/intensity analysis enables to differentiate states of increased vascularity in the KOA Acknowledgment: This study was supported by grant MARSK 08067N and SF0180161s08. Purpose: Grading radiographic osteoarthritis (OA) on an ordinal scale commonly results in low sensitivity to change. Measurement of separate radiographic OA features on a continuous scale using Knee Images Digital Analysis (KIDA) theoretically enables more precise measurement and greater sensitivity to change. The longitudinal Cohort Hip & Cohort Knee (CHECK) evaluates radiographic progression early in OA. The objective of this study was to determine whether the sensitivity to change was greater by using KIDA than by using ordinal grading according to the Altman atlas. Methods: Sensitivity to change was determined by calculation of the smallest detectable difference (SDD), which is a measure for the variability of the radiographic procedure and digital analysis. SDD was determined for the KIDA measures of the joint space narrowing (JSN; lateral and medial), osteophyte area (lateral and medial femur, lateral and medial tibia), and bone density (BD; lateral femur and medial tibia). Since no repeated radiographs were available, subsets of unchanged radiographic pairs from baseline to 2 year follow-up were selected based on an Altman grade of 0 at both time points. Radiographic pairs were selected from 1002 CHECK participants (2004 knees) for the JSN, osteophyte, and BD parameters separately (313, 303, and 213 pairs respectively). Next, of all CHECK participants available baseline and follow-up radiographic pairs were evaluated. The percentage of pairs changing on the radiographic parameters was determined for KIDA, defined as a change larger than the SDD, and for the Altman atlas defined as a change of at least one grade. Further, for each parameter radiographic pairs with a change on KIDA and/or Altman were evaluated using cross-tabulations. Results: The SDD was on average 1.8mm for JSN, 3.4mm 2 for osteophyte area, and 11.6mmAl equivalents for BD parameters. Using KIDA, an average increase in OA features was found in 6.4% (JSN), 7.6% (osteophyte), and 3.5% (BD) of radiographic pairs. Using Altman, an increase in OA severity was found in 7.4% (JSN), 7.5% (osteophyte), and 0.8% (BD) of pairs. Interestingly, of the radiographic pairs with a change, only a small percentage changed both on KIDA and Altman grading, and a substantial percentage changed on either KIDA or Altman. E.g. for medial JSN 17% of radiographic pairs changed on KIDA and Altman, 38% changed only on KIDA, and 44% changed on Altman only. Agreement was 10% for osteophyte, and 0% for BD parameters. Conclusion: Sensitivity to change of KIDA is comparable to Altman grading in participants with early OA and relatively short follow-up, despite the measurement on a continuous scale with KIDA. Importantly, KIDA and Altman grading identified different OA progressors. The latter needs thorough evaluation and might involve the quality of radiographic procedures leading to non-comparative radiographs over time. Sponsor: CHECK is initiated by the Dutch Arthritis Association. Fourteen patients with predominantly medial compartment osteoarthritis scheduled for total knee replacement (TKR) underwent MRI identification and localization of tibial bone marrow lesions on the affected knee prior to TKR using a GE 1.5T scanner with a dedicated extremity coil. An axial map of the tibial plateau was made delineating the precise location of the bone marrow lesion and to clearly identify a location of non lesion bone.
RESORPTIVE BONE REMODELING IS A PROMINENT FEATURE OF BONE MARROW LESIONS DETECTED BY MAGNETIC RESONANCE IMAGING (MRI)
In some lesions there were islands of either necrotic bone or cartilage cores (variably mineralized) within these areas of active remodeling. Some of these islands were encased within bone, while others were in the process of active remodeling characterized predominantly by osteoclastic resorption. TRAP Staining: BMLs exhibited enriched populations of osteoclasts compared to non-lesion bone, as evidenced by the presence of TRAP positive multinucleated osteoclasts in both the Haversian canals and marrow spaces of subchondral bone. In contrast, TRAP positive osteoclasts in non-lesion bone were scarce and if any, were likely to be restricted to the marrow space. Interestingly, TRAP+ osteoclasts were mainly found to be in regions below cartilage loss, where BMLs were frequently co-located. Cathepsin K and CD68 IHC: Active bone resorption by osteoclasts was confirmed by positive cathepsin K and CD68 IHC and the appearance of the classic osteoclast "ruffled border" and presence of Howships Lacunae on the bone surface. Conclusions: BMLs were associated with active bone remodeling, especially in regions below denuded cartilage. Endochondral ossification is involved to some extent in new bone formation in a number of these lesions. TRAP, CD68 and Cat K staining suggest that increased remodeling and the consequent mineralization defects in BMLs may be attributed to increased osteoclastic activity. Further investigation of the role of pathologic bone remodeling in the development and progression of BMLs is warranted given their pathological and clinical significance. Purpose: Meniscal damage increases the risk of osteoarthritis (OA), accelerating disease onset and severity. This study describes vascular penetration and nerve growth in osteoarthritic human menisci, providing a mechanism for the genesis of pain in knee OA. Methods: Cases from whom menisci were obtained post mortem (PM) were screened based on displaying either high or low macroscopic tibiofemoral chondropathy scores (possible range 0 to 400) as a measure of the presence and degree of OA. Forty cases (20 per group) were selected for study of meniscal vascularity and 16 cases (8 per group) for study of meniscal innervation. Antibodies directed against alpha-actin (vascular smooth muscle and pericytes) and calcitonin gene-related peptide (CGRP) (sensory nerves) were used to localise blood vessels and nerves by immunohistochemistry. Computer-assisted image analysis was used to compare vascular densities and nerve growth between menisci from high and low chondropathy groups. Vascular density was measured as the percentage of tissue section area occupied by alpha-actin immunoreactivity (1) in synovium adjacent to inner meniscal region (two fields of highest vascular densities), (2) in all fields along the sagital fibrocartilage junction between inner and outer meniscal regions, and (3) within 8 consecutive fields along the entire transverse midline from the inner tip to the periphery. Inter-group comparison of vascular densities within each field along the midline was used as a measure of vascular distribution. Nerve densities were measured as the number of nerve profiles within 6 most densely innervated fields of view in the outer region of the meniscus. Each individual field of view comprised an area of 1.68mm 2 for the vascular study and 16800μm 2 for the nerve growth study. Comparison between groups was made using Mann Whitney U test and data are presented as median [Interquartile Range (IQR)]. Results: Patients in the high chondropathy group had chondropathy scores of 203 (198 to 245) or 199 (181 to 240) and those in low chondropathy group had scores of 24 (15 to 27) or 33 (19 to 46), for the vascular or nerve studies respectively (both P<0.0005). Vascular densities were greater in the high than in the low chondropathy group both in the synovium [3.8% (2.6 to 5.2), 2.0% (1.4 to 2.9), P=0.002] and at the fibrocartilage junction [2.3% (1.7 to 3.1), 1.1% (0.8 to 1.9), P=0.003]. The outer meniscal region was more vascular than the inner region, with an abrupt drop in vascularity in the fourth field along the midline from the tip of the menisci, which corresponded to the region of the fibrocartilage junction. Vascular densities in the 4th field were greater in the high than in the low chondropathy group [1.0% (0.3 to 1.5), 0.3% (0.0 to 0.8), P=0.015] indicating a greater degree of vascular penetration in the high chondropathy group. Menisci from the high chondropathy group had greater number of perivascular sensory nerve profiles in the outer region [144 nerve profiles/mm 2 (134 to 189)] compared to menisci from the low chondropathy group [119 nerve profiles/mm 2 (104 to 1144), P=0.049]. Conclusions: Vascular penetration into the meniscus is increased in OA and is associated with increased sensory nerve growth. Vascularisation and the associated innervation in menisci may contribute to pain in knee OA.
INCREASED VASCULAR PENETRATION AND NERVE GROWTH IN THE MENISCUS: A POTENTIAL SOURCE OF PAIN IN OSTEOARTHRITIS

